ABSTRACT.--We compared use of seven habitat types to availability of those types within the home ranges of eight radio-tagged Mexican Spotted Owls (Strix occidentalis lucida). When all habitat types were considered simultaneously, habitat use differed from habitat availability for each owl. Patterns of habitat use varied among individuals and with respect to activity. Owls generally foraged more than or as frequently as expected in virgin mixed-conifer and ponderosa pine (Pinus ponderosa) forests, and less than expected in managed forests. Owls roosted primarily in virgin mixed-conifer forests. We also compared habitat characteristics among foraging, roosting, and randomly available sites. Habitat characteristics differed significantly among plot types. Both roosting and foraging sites had more big logs, higher canopy closure, and greater densities and basal areas of both trees and snags than random sites. Roosting sites had greater canopy closure, more big logs, and greater densities of both trees and snags than foraging sites. Mature forests appear to be important to owls in this region, and different forest types may be used for different activities. Eight adult owls were captured and radiotagged: both members of two pairs at SFP; both members of one pair at WC; and two males from adjacent drainages at WM. Methods and equipment used to capture, radio, and track Spotted Owls, as well as tracking periods for individual owls, were described in Ganey and Balda (1989b). Each time an owl was radio-located, we recorded the date, time, and activity type. We defined two activity types, assuming all day locations 162 
(sunrise-sunset) represented roosting owls and all night locations (30-rain postsunset through 30 rain before sunrise) represented foraging owls (Forsman et al. 1984 ).
Use of habitat types.--We used owl locations to generate minimum-convex-polygon home ranges for individual owls (Ganey and Balda 1989b) . We assumed that all habitats within this area were available for use by the owls (Carey et al. 1992 ).
We recognized and mapped seven broad habitat types within these home ranges based on differences in species composition, habitat structure, and logging history. Four of these habitat types (virgin mixedconifer forest, virgin mixed-conifer forest on rocky slopes, virgin ponderosa pine forest, and virgin ponderosa pine-oak-juniper forest) were unlogged. The remaining habitat types were managed mixed-conifer forest, managed ponderosa pine forest, and nonforested (Table 1) .
Habitat polygons were identified on aerial photos and mapped on topographic maps using a zoom transfer scope. Polygon boundaries were verified through field reconnaissance. Area of each habitat type was measured within each home range using a digitizer. These areas served as measures of relative availability of habitats.
All owl locations were classified to habitat type.
Roost locations were based on visual observations of owls, and assignment to habitat type was unambiguous. Foraging locations were based on remote triangulation, and there may have been some misclassiftcation of habitats used. However, all remote triangulations were based on three or more bearings, and were obtained when the owls were not moving. Most error polygons (Springer 1979) were less than edges. Thus, we believe that misclassification was a minor problem, and have no reason to suspect consistent biases for or against particular habitats.
We used the methods of Neu et al. (1974; see also Byers et al. 1984 ) to test the hypothesis that owls used habitat types in proportion to their availability, and to determine which habitat types were used more or less than expected when that hypothesis was rejected. Tests were conducted separately for each owl. The lack of independence of sequential observations is problematic in studies of animal movements (Swihart and Slade 1985) . Carey et al. (1989) found that a three-to five-day period between successive observations was required for statistical independence in a study of Northern Spotted Owls in Oregon. We obtained a maximum of one roosting location per day, and most intervals between successive locations were more than five days. Therefore, we considered these roosting locations statistically independent.
In contrast, we obtained an average of 3. •' X • = 11.07, 5 df, P < 0.05.
ß Number of times observed habitat use differed significantly (P < 0.05) between subsample and all foraging locations (n -1,000 bootstrap iterations for each interval). study area was exc!uded from this analysis because it was impossib!e to measure circular p!ots on the rocky cliffs present in many of the areas used by the ow!s. Therefore, ana!ysis of habitat characteristics inc!uded on!y six ow!s on two study areas. P!ots were distributed evenly among the home ranges of these six owls.
Random plots were mapped on topographic maps using randomly generated Universal Transverse Mercator (Grubb and Eakle 1988) coordinates within owl home ranges. To avoid bias when !ocating p!ots in the fie!d, plots were first located as accurately as possible using map, compass, and altimeter. A number from 1 to 4 was then picked from a hat to se!ect a cardinal direction, and a second number from 1 to 20 was picked to select a number of paces. The center of the plot was !ocated by walking the indicated number of paces in the indicated direction.
Foraging !ocations were not sufficient!y accurate to justify locating plots around single foraging locations. Owls foraged extensively and repeatedly in some areas, however. We p!aced all foraging p!ots within these heavi!y-used areas, assuming that ow!s foraged throughout the area. We used the randomization procedure described above to locate foraging p!ots in the 
RESULTS
We observed few significant differences (18/ 7,000; Table 2) when we compared subsamples of foraging-location data to the entire set of foraging locations. In other words, patterns of habitat use observed in samples containing locations collected at intervals ranged from one to seven days between successive locations did not differ from the pattern of habitat use observed when all locations were included. We interpreted this as strong evidence for lack of autocorrelation among successive observations, and used all locations in analysis of habitat selection for foraging. •' Positive or negative sign indicates that habitat used significantly more than (+) or less than ( ) expected (P < 0.05). Roosting use not compared statistically due to small sample sizes.
Use of habitat types.--Radio-tagged owls foraged in all habitat types, and used more than one habitat type on 157 of 208 nights (75.5%) when three or more locations/owl were obtained. All individual owls used habitat types nonrandomly (P < 0.01). Owls generally foraged more than or as frequently as expected in virgin forests and less than expected in managed forests (Table 3) . Some owls used managed forests as frequently as expected, but none used such forests more than expected. There was little use of nonforested habitats.
Patterns of habitat availability and use varied among individuals and study areas. Both owls at WC foraged primarily in virgin mixed-conifer forest on rocky slopes and virgin ponderosa pine-oak-juniper forest (Table 3) . Both of these habitats contained rocky cliffs and outcrops interspersed with forested areas. Telemetry locations were not sufficiently accurate to determine whether the owls were foraging among trees or rocks, but observations at dusk and vocalizations suggested that owls used both habitat components extensively.
Patterns of habitat use were also relatively consistent at WM, where both owls used virgin mixed-conifer and ponderosa pine forests more than expected, and managed forests less than expected (Table 3) . Habitat use was more variable at SFP. The SFP1 pair consistently used nonforested habitat and managed mixed-conifer forest less than expected, but used most other habitats (70% of possible comparisons; Table  3 ) in proportion to availability. Both members of the SFP2 pair used virgin ponderosa pine forest more than expected, and managed ponderosa pine forest less than expected (Table 3) . There also were differences in habitat use patterns within pairs at SFP.
Small samples precluded statistical analysis of habitat selection for roosting by individual owls. Most owls roosted primarily in virgin mixed-conifer forests, with some also roosting in virgin ponderosa pine forest (Table 3) higher on foraging than on random plots (Table   4) .
DISCUSSION
All radio-tagged owls in this study used available habitat types nonrandomly. There was con- Habitat-use patterns also differed with respect to activity type. Some owls foraged preferentially in either virgin mixed-conifer or ponderosa pine forests (or both), but all roosted primarily in virgin mixed-conifer forests (Table  3) Although virgin mixed-conifer forests were used for both foraging and roosting in our study, roosting owls showed the strongest affinity for these forests. Thus, the association between the owls and virgin mixed-conifer forests may be driven mainly by the availability of suitable roosting (and nesting) habitat, and such habitat may be more limiting than suitable foraging habitat in this area.
Results of analyses of habitat characteristics
are consistent with the observed patterns of use of habitat types. Both foraging and roosting plots were readily distinguished from random plots using variables related to forest structure. Foraging and r6osting plots were more similar to each other than to random plots (Table 4) , but there were differences between areas used by owls for roosting and foraging. Owls roosted primarily in decadent, closed-canopy stands with high densities of trees and snags and many big logs, whereas foraging was not confined to such areas (Table 4) . This again suggests a greater selectivity for roosting habitat.
The habitat characteristics differing among plot types (Table 4) There are several problems in interpretation of our analyses of habitat characteristics. Because of the way in which plots were selected, both foraging and roosting plots represent areas used repeatedly by owls. These areas may not represent the full range of habitats used by owls for roosting and, especially, for foraging. Also, because of small sample sizes, we pooled plots across individuals for our analyses. In light of the differences among individuals in use of habitat types, this pooling may not be fully justifiable. Finally, we assumed that areas used repeatedly by owls at night represented foraging areas. In fact, we cannot be certain that they were not resting in these areas.
Despite these problems, the variables identified as important in these exploratory analyses are consistent with descriptions of Spotted Owl habitat in other areas (Forsman et al. 1984 
